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mmmmm] 

(b) miRm F7>y^^^i^ii^irwi> 

( e ) m i OS PMit/i & ckh i £ s n m 2 <vm mmm > 

( f ) %2<r>m wm% m± cm £ *u h > * ^ifeit -cr t n 

( g ) h > ^ ^s^miti^ tr* 2 ffi&gts £ n m 3 <o/i p H m**« , 

( h ) m 3 con p^it m±.\^$L zti, y y * MHfamit?-<7)-^ t 

^1 c0>Vl^^^^^^2O^r|^H^^^2<7)e^ ££>\ 

(i) ^2 0g^lfelS/lCI5{t^^^^2<7)^P^I*lCffM^n > m« 
?L £ $ & 2 <o^M?L 

(b) £mizmi<Dmmmmzmi&ir2>j:mt, 
(o m 1 ^mmmm^m 1 omnw&wt. mmi <^mn^iz, mam 
v ? > v 7s 9 1 mm £ ti tz m 1 ommii £ ^m-r & is t , 

(D) ^ 1 <7)^|t]C5£^^ 1 Og£H£, ^ 1 0®rBllfelfS±CM-r^XfI 

(E) ^IC|2 OJf femilJf ^Ifc-r&Ifli:, 

( F ) H 2 OJf ra«6^Jg_Jttc, < i; i> , 01 <7)^t£#JS. h > * ;Hfeli 

jh> & 2 osa&ttftJi <b £ mm m& £ Mt & urn. t , 

(G) 0 1 o^?L^±^^m-r^»aei#jiS:^2 ^CP^IfelfiiO^C 



tfcJIE#2 003-3085828 



#M 2003-000486 ^- y : 2/ 

(H) £2 0Hn«rt£^tr£iSK#mfl«*^«^*X5g£, 

(i) mmi^m, &2<Dffi&&itw%.xfY >*fH&fcm*:s*9-->7L. & 
(j) mi<?>m&&'fcm*'*?-->rL* j^t, h ^^^^n^iiis.^ 
mi t mmn>m Ltzm\<D mmfcm <?>m&u i»4igt, 

(K) ^I(:i30lM«6^i*MtSI@i:, 

(L) 03OJf P^m/f *205ftfflttt#«i:*jECWlc»jB5$n, *1« 

[lf*^3] (A) f «^S«i:lil?ffl b 7 > ^ ^Mt SIg t , 
(B) £®Kljll<^f P^i^S &X*I£, 

hyyzsx? tmmzti^mi nmmi urn t , 

(d) mi<7>-%fafcmu f zmi<o&&L&, mi^mmmm^^m-t^xm 

(e) &Mizm2<Dmm&mmz&f&-t2>i:u£, 

m, m 2 <d mmmm ^ j& & mmmm xn t . 

(g) m2<D&m&i£mRu f Y>*)\smmm*'*9-->y-t-2>xm£. 

(h) m i (vmmii^jimziiLWir&mi ^m.^mRirm 2 <Dmmmm 
v>ufr\z m 2 <d m am £ wfct %> jm t > 

(i ) m2<Dmn&fo*^tt£mi l zmmfcmzfZj&ir2>j:mt, 

Mztifzm2<Dmmii*Bf&.i-2>xmt^ 

(K) f l«fi#:|?:/^-->^U J^T> h 1 &U f 

(L) ^MH»3 0«Mj|fe||«*^J5jfr-5X|it> 
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Huiexfi (j) mmum (k) £«lt, is (d ^h^i- 

[0001] 

TMR (Tunnel Magnetoresi stance) ^^7°OMRAM (Magnetic Random Acce 
ss Memory) t BWti&^Jf 5tm%.%* V ^a&O^OMit^&^-t £ 0 
[0 0 0 2] 
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[0 0 0 3] 

*f-*fflV>7tft&W#!B^SSHt¥*fc-rf *V (FE RAM, Ferroelectric Rand 
ora Access Memory) 3£&^lf * CI ^ 75 ? *C § -2> Q L^L^^ ? ^>, 77r>a^'J 

— FERAMt:^TIi, #&x.nritg[§Jib& ? l 0l2~i 0 14 T^ 0 . 
S R AM^DR AM£F E R AMCilftiSCliF E R AMO#^x. ^015: 

[0 0 0 4] 

^ft^O^££^£&v^}ff£1£^>; LT, MR AM (Magnetic Random 
Access Memory) t m$ft Z> ^Jff&ffi&M ^ 'J ^tTO 1 $ *l T v » & 0 #J»3 O 
MRAMfi, GMR (Giant magnetoresi stance) $h%z*f&\/*tz7,\£>/*)V'7$: 

[0 0 0 5] 

— TMR (Tunnel Magnetoresi stance) MSrffl^^MRAMIi, Hflf§#J 
S8i:H3V>TJi, ^^^fc^^MfiT- 1 ~~ 2 %fifl?L^*j5»ofc^ 2 0 % 

i£< <r>WftMVC&1imt>inZ> X 7 0 , TMRM^ffl^^MRAMCffig^ 
lioTvi, TMR^f 7V)MRAMfi, «ii**^jWl"C?, * ^ - D > ^ *> 

. BEt: 1 0 0MH 2 T-t(iMt6-e*-5 tSfefLtv^e 
[0 0 0 6] 

t£*<7)TMR * -f y'cOMR AM (JilT, MRAMt^) OfllsSWfc— 

^KfMlII*^ @4 OC^fo ^OMRAMfi, MOSSFETjJ^JS-SSKfflh 

y>zsx?TRt, ^m^mum? 1 3 0 & h mm $titv^ 0 

[0 0 0 7] 
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h > ^^nmsfjL^T- 1 3 o t4, si h >*)i>mmm 134, 

#[)x.(4\ Trt^ESMSttWf 1 3 2 fclK-ffcHSg* 1 3 3 (@*Ji <h & tfti2>) 
afi«*4VM4|ES« 1 3 5 t i>m$tl2> 0 V 3 4 (4, 1211® 1 

3 5 tmtmfcm 1 3 3 ^p^^^^^-h^;, h > ^^mmziMi- 

tzitXD&mi&n o MRAMtMRAM^Iit-Slf7 hlBLIi, |3 0iR 
Ifelfg 1 2 8-hK^j££*iTv>&<> e-; higftBLtifi^* 1 3 5 tnm^Wfb 
tifz h 7^3- Ml 3 6(4, tfy b^BLSrW^i-^^tfS^yS 13 5^1 

f&irzm^-nttttmnmjk. mmsM^m. rv\ mm 1 3 som^ih 
*fi-3tt>5o mi 3 , mm^ri 3 1 (4, 1 3 2 tm2<Dmrmm 

mi 2 5 tvmzfzmztit:'**) Tm*7F-ro 

[0 0 0 8] 

H(~(4, h ^^w^jst/t^T 1 3 0 cot^c(4, §2 (Dmmmmm 125% 

[0 0 0 9] 

— ?j, Mh7>vX?TRIi, ^T-5^§fI*£l 1 lCtotlin^y'J 
n 1 1 OOttfrK^J&Sfl-Cfci), il^lfWf 1 2 1 Cio 
Tlfcjltv^o fit, — JOV-^/ Kl/^f 14B(4, ^^^X-r 

> 7°^ ^j&> O^M?L 12 3, 5 > t-V > 7 K 1 2 4 , %2 <D&m 

iii2 7 zftLx, 7ii3i, &%m&fcm 1 3 2 JBLZmimfcm 1 3 3 

i:i^§ntv^ 0 fid*), m2(Dmmil 2 7(4, A'J7H 3 l, 
B 1 3 2&U ! $rt!:B5eJf 1 3 3<7>mfcmfrbMmZtlX^2> 0 ifz, WV- 
X/ K W 1 1 4 A(4, n > * ? h 1 1 5 ^iMT-t>Xl 1 1 6 

tCftjR$tLTV»4 0 m*. 1 2(iy-MS^^t> #M#-^1 1 3 

(4r- htt»il«:^i-o 
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[00103 

I^O^.iS; C M R A M75 5 Ei $ t o 

[ooi 13 

(Eftll 3 5) tc TlJ Xii r 0 J ^fSili-^>o 
[0 0 123 

T"*-^OMtHL(i. OTF7>y^^TR^t>titL, tf-y hit 
m^l&inffi&bz £ 2> h >*;i/«i»ffc£-fc>*$§l 1 1 6 (IT 
ftlBtiiitJ: "9tf^o ISiie 1 3 5 tfiBtftHJe® 1 3 3<Dmt^M s ^L^ 

&mjLt%t) (z<Dffl&*mz-ii roj t-rz) , issufi 3 5 1 rafts 

o 

[0 0 13] 

-TOMEI-C&&EI3 4 0 (A) , (B) , HI 3 5 -HI 4 0 £#flB Lt, J^JLT, 

[0 0 143 

[18- 1 0] 

5fc-f\ H^O^ri^-C, H?fflh7>yA^TRtUMf^.M0SlFE 
T ^ y 'J 3 >#f#iS*i9i5^iMS 1 1 OCMt^o ^IC 

U ^v>T% MPfflrt*^trf|!S10«IBIi«MiaiOT«±lw, ^tt«i**K- 

JB± y'j n >Jf <hr% H l Oi^^iioTiH: 

t^Xil 1 6 ZfttfL-TZZ t&X*£2> 0 -b>X*£l 1 6 V-*/KW >fl 
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mi 1 4Aiit mi (vmmmmm^Tm^fcf&ztitz^ > ? ? h*-;n 1 5 

m 1 cO^^#felt« 1 2 1 i:B^ 0 
[0 0 15] 
[Xfi-2 0] 

*<r>\&, V-7s/ FW 1 1 4B<7)±^ 1 OJf PMIi/f 121 

lcoP^PSM 2 2 £R I Em-X^J&Lfzm, iSIRffl h7>y^^TR(7)V-^ 
/KW>i*l 1 4Bt:S«S^»10«a?Ll 2 3 ££1 ^WPSBl 2 2 

[0 0 1 6 J 

■e^m, iioiwieiii 2 i±n, t£*7-mRWLWL> iwjp# 
, &mzB2e>mmi&&m 1 2 5 *mm-tz> 0 ^ht, ei3 4<7) (a) k^-t 

[0 0 17] 

[18-3 0] 

K 1 2 4<7)±77^^P 1 4 1 tfJ&J&Ztltilsyx M140 *ffi,$LiTZ> ( 
12 3 4 CO (B) #HS) 0 I/y^Hl4 0^^tLt, £&2<E>®W 

1 2 5 ^xyf^U, H2 WSM^SHS|2 0gaPSI5 1 2 6 
Lfc&, 77 y > WiCio'l l/y^ M l 4 0 ^iit-So i3 

2 OgffPlfl 1 2 6 OJBsaBKfcttl L7t9 K 1 2 4 WtLT7;^'> 

[0 0 18] 

[It- 4 0] 

1131, &3&fiB1£#V 13 2. fiS'fbS&V 133, f >*;Ut&*ll 134, IS 
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mm 1 3 5, h »^3- M136^, fifcm-t^o £2tf)|lflPg|n 

2 6 Offlg&CfliSin;:^ M'j T.* 1 3 1 frh Y v y°? - MR l 3 6 ST^itffi 
£-££o ^Ut, H3 6 <h/6 J -C£&o 
[0 0 193 
[Ig-5 0] 

<; yy^yjimWR i Effiti^i, h 7^- mi 3 6, IE 

mmi 3 5, 3 4^7-^>m^tt\ mt®%. 

1133, Tmi 3 1 a^Ra&flSttfMI l 3 2 a«5$$*u icil, /s>; 71 

131, Kffim&fcm 1 3 2sy ; i«i 1 3 3 <Dm^u^^m^titzm2 

©H?Ll2 7m-i:^T-|-So CUT, 0 3 7 K^«jgfc|M> £ fcri* 

[0 0 2 03 
[IS-6 0] 

■£<d&, mm^rn 13 3, 1 3 2 7113 1 

->rt (S3 8#hs) , ^W:|3 WiWi 1 2 8 JMLfct, |3^) 
VlflM&IU l 2 8 ^CMPritc-rTOltu h vy°^- M136 ^tai^^ 

(m3 9#bb) o >x^x\ m3 (ommmmm 1 2 8_lk, h -^3- mi 3 6 
FiBLWti (m4o#Bs) 0 ^ z<vm, mmm&^m. m^-ri 

[0 0 2 1 3 

[00223 

h > * ^flBE^tft:*^ 1 3 0 OTlt^-S I201 Rlil&itiMI 1 2 5i:(i, ifc* 
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3 0<Dmm 1 3 5*mitmieM 1 3 3 Kterthmtftfal*. Y >*>HK$U&Jfi 

tTi 3 oo^Mn^f-c^tttL^^^^v^ m2<Dmmmm 1 2 5 
<7)^®(;iH]£i^fti-^ fc, mm 1 3 5 ^flg-fbHsgJi 1 3 3tim{hvtmt%: 0 

, fSii® 1 3 5^M@5e^ 1 3 3 iz&lf SljW|p]Cit^^l4 U h > 

* ^^JSifilfT- 1 3 0 <7)#tt^'fb LTLJU, h > * 

1 2 5<^ft®^l3flriq£4£i-&<>:, 1 nmSSi^f 3 

4 (omm iz i> \th o £ c , h > * ^ns^tsasT 1 3 0 o#t£ n (f^oi a* 

[0 0 2 3] 

±:i£?> Ml- 3 0] Kj3i/>t\ hm 1 4 0 *%2<Dmfflr&mm 1 2 5 

r-V K 1 2 4<7)T;v=r>^/N°^ 37 'J i2»iPII6 

if 125 &o ^<7)^2 (Dmmmmm 1 2 5 oii^iti/^ 

[0 0 2 4] 

£ 7t, HI 2 (DWmi 12 711, V 7113 1, RMtt#S 1 3 2 &0Wt 

1 3 3 <Dm&MfrbmwLZiix\t*z>o y >^^m%m%m^i 3 0 

* 1; >yi>W.i&XftiitiZ> 0 -e-ftft, H 2<o Bangui 2 6<^)*Ai/7 vrtSI#<£> 

1 3 2S^V711 3 1 Hg«I*L75*|§^Lav>i:v»o^:WH<>**o 
[0 0 2 5] 

Villi, W\ ^O*ai^?**lttti-&ifcH** 0 
[0 0 2 6] 
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(i, TMR^^f "7°C0MR AM) (i, 

(b) miRm Y^yv7,9^m.nW. \ commmm, 

( c ) mi<vmmmmi~tmbnfzmi<vfflnuft^mf&2n, miRmh? 

(d) »io«ffl«amjifc?&£$*i, o^K^ami ohehu 

( f ) i2oi ng&itJi ± \z&wl zti^ )vm%mmm.n.wm t?« t ti 

( g ) h > ^ ^nK^cstsjR^sofji 2 on mmm ^1^301 p^it/i , 

( h ) m 3 ^SMIiS h > * ;H^f?«-S £ m$t« 
<Z>B£*§L 

(i) H2^ra^#S^iSlt'^tL7t^2coF^P^rtlcffM^tL, |l« 
?L BH8 S 2 o^?L 

[0 0 2 7] 

[0 0 2 8] 

S (£ TMR^^^MRAM) OMit^fi. ^#§BJ3<7>^ff 
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(b) (Dmmmm*Mfc-tz>jLmt, 

(o ^ioera^t«^^i<7)^p^^i^it> i^i<^p^i*h-, mmm 

(d) n i <7)^fS]^M^^ i mm*. mi<7)mmmm±^Mfc-tz>j:m 

(e) £m^m2<Dmfflmmzftm-fz>i:mt. 

(o m i <7)^?L^±^^4ei--2)f«ei : *^^2 <Dmmmmm<DU$-^ 
% 2 ^ □ % £ fMt & iff £ , 

(H) ^2 60^P^rt^^tf^®^2#m#:il^ffMi-^XfIt, 
(K) ^W:i30ir«l^Iit^lSi:, 

(D i3^iwii±^ ^2<7)?^in4ff^^m^:6un^$ti, m<7) 

[0 0 2 9] 

Huiexfi (j) tcj^-c, ^i * 
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[0 0 3 03 

S TMR^^f 7 4 OMRAM) 0^5t^y£(i, ^HH^co^Jf^ 

(b) ^ici i vmmmmmzfm-t&xmt^ 

(E) ^]Btc#2«)«WjftiBW*^1-&Xgi:, 

(O m 2 (D^m^mw h y^^mB.m*^?--y>f-rz>xm,t, 
(h) ti <?>&mL<D±ijtzi£W:'r2>m 1 w^ift^istKi 2 oJniftNUgJB 

(L) ^W:i3^f|j«Si*Mt-6Igi:, 
[0 0 3 1] 
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*»f)»JS$*irv^#^ Hutexe (G) Kisv>T, # 2 <Z> h y 

[0 0 3 2J 

o^srs 2 (Dm mmm obmz t2^ipgsMu 
munm (j) mfisxfi (k) mtt, ig (d fcufrr 

[0 0 3 3] 
[0 0 3 4] 

^*«ia»cfi, g 2 m2 wmmmtm&mzmmzKx^&Ttm 

[0 0 3 5J 
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h y * )vmn £ aft tz*b<D &m * w. n o 

[0 0 3 6] 

mmfcm (bid 21^*2 <7>5ft«ttfMi dene, eas) 01*.**, 

jl^^JRflSttx*, *#Wtw.±, -7^ (Ni) JMFe) ( 
Co) frbW&Ztifcffl&tefc, *>Z>W±Z.iib<0&& (0lx.«\ Co-Fe, 
Co-Fe-Ni, Ni-Fef) *±$Lfrt tSBHBttti^'bflWtt* - ti!>* 
ti4 0 ifc, * y CoFe-Bh'ofcT 

, ^^->H'-AJtmv*. n^*ffitc«^$^*i»aw§cfflji£ftffi (pvDft) 

, ALD (Atomic Layer Deposition) feiZft^Z C V DffiKT5£j£t& Z. 
[0 0 3 7] 

H>*^jf6»ilS:fl|«i- < 5j|ft«#fl.t LT. T/l'S AHMMfe (A 1 Ox) 
, 7;V5-^AgM (A 1 N) , T^v^AgJMk* (MgO) , 7^y«) 

^MfbtK ^yniVVd. v'j n>afb%£W£- t^-e§, Ge 

, NiO, CdOx. H f O2. Ta 2 0 5 , BN, Z n S £^lf & - t § * e 

h y*frmmmiz, mz.ix, 9 y^mzx^^tttz^mm^mit^L 

SM^IfeiMtLtT^K-^Aifbi (A 1 Ox) 0Ox.tf 

, 9 'J >^t:tM^nf:TJH -**£:*:$C*-eBMkt<&;fri*^ x/-? 
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y y&izxi&j&z frtzT )v ^ ^ ^^^^ v # ^-ett-fki- ^^v*> ? >; 

h > A L DftC J: o tMt ^ : h i J „ 

[0 0 3 83 

A l -CulCTiVU^^t $p) (C u) 7&>fcj£»K Mx. 
If, * U ^&Kfc|^$*U>PVD8;*, ffc^fi<lSC*HJ&£i£ (CVD&) 

«(±, fljx.(2\ T;V< -^A, A l - C ufWT^^-'JAl^ S(Cu) 
. Ta, T a N. Ti, T i N, W, WN, (R u) 00 x. 

f£\ * 'J >^H^iJ^$tl^> P VD&-*\ CVDft, 

s-^^i^o m2<Dmmu±, zommfcmfrbmj&ztix^Zo 

[0 0 3 9] 

Ti, P t x Pd, Cu, TiW, TiNW, WSi2^ MoSi 2^Effl*£& 

$ *i & P V D £ CS^ ^^-T^Zii &X # * o 
[0 0 4 03 

(RIE) >; ^ScHTtf -9 ii^SSo J^KioTfi 

[0 0 4 1 3 

1?!lxJ2\ i^tlOMI SIFET^MOSIFET, 
9 h 9 > * ^ bMf&1-& Z t &X # £ o 
[0 0 4 23 
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&m<ommt&mmzmj&-r2>tmt lt, i{ty'jn> (s i o 2 ) > a^tv 

'J n > (SiN) , SiON, SOG, NSG, BPSG> PSG, BSG, F 
S G, S i OC\ S i C, ^m.Wk (0fli L ow-kfffi) > &£v>ii, LTO, 
A 1 2 C>3£#!l^1-£- i^T^&o 
[0 0 4 3J 

fi (f) <Dfeizxm (g) ^h^tI-^o-c, i2 <7))ir B ^feii)i(7)^®^iHifi^ 

$;1-£-<b *mnW1jlt1-Z>Zttf'C£2>o tfz, Xfl (H) ^.t/Xfl ( I ) l/Z 
[0 0 4 4] 

^■fe»Ci3V»ri±, X@ (F) <7)|£KX@ (H) Znft-fZWC, 
*O^M^IHIi!Ii3&^jfi^*it*lSI|^|»jhi--5^ t/6 ? -e#<5>o X*i (I 

) Xtflg (J) i:Ut^i2«?L^!Mtaot > 

[0 0 4 5J 

[*WOtl«l«»».l 

[0 0 4 6] 

mm^m i ) 

) , *ilWil(7)iI(:i^MRAM<0|liMi:KtSo $k J fo<Offl& 

1 OTMR *>f -/OMR AM?)fi:£lft& — SB»fffill*BI8 Kjjtto 
[0 0 4 73 

H?L2 3, S&lOBBiSl (t&*7-KIRWL) , m2(7)§ra^lf/i2 5, h> 
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[0 0 4 8] 

::t\ M0SlFET^t>^^Mfflf7>y^^TRI±, v'jn>4^*# 

i2, r-hm%mi 3, y-x/K^^titHA, 1 4 Bfrhmi&ztir 

v^ 0 faj^S i 0 2 WB P SGi^t^l 1 OJIPaWi/f 2 1 (i, S^ffl h 
7>yxnR^SoTv^ 0 9 y 7 TsT-y-fKffrhm&m 1 <VWmi2 3 It 
, Hi OifPMIi/f 2 1 iClSlfbtL^H 1 coP^Pg|5 2 2rtHff^^nTiol9, 31 

^ i (Dmmi2 3 (i, it:, m i o®r B m*f® 2 1 ±.\z^^^tz^ >r 

'*y K2 4 <h^M^ttTV^ 0 fl^KI (tM7 - KHRWL) (ifH (C u 
) H2 ^JSraii/f 2 5±KtTM£*i, Ml<7)U\ti) (BIMolftffiS.il: 

77la]) l^^'tv^o S i 0 2 frh$LZ>%i2<Dmm%LB.m2 5(±, fil 1 <7>Jf K*£ 
#12 lM'tM7-HRWL^|otv^ 0 ft, IjRfflf7>yX^TR 
0^77 <7> V - KW > Hit 1 4 Afi, h*-;H 5^ihLT-t>X 

#&1 6 tc^^n-cv^o 
[0 0 4 93 

h > * ^m.%mxm z f 3 o«±, ^2oir«i2 5±^7TM£ti, 
«i.i2«ttii:i3 5 (&&m&z>^M±mmt i>m$ti&) ^mmmm.^ 

mi-&o W> 1 <7)&mmfcmii. J: ^'fttfHCii, T^<b, F e -Mn^7>£>j£ 
Z>mm®ifom3 2, N i - F e^7)^Jt^>?Ml:ia^il3 3 0 2l«^f 
£o c\<Dmmfcm3 3fi, RM14#i3 2t^M^:J:oT, *M:?>77 
[p]7) ? e^>^ (pinning) £*l£ 0 ^£PM«t: <t o T, ^2co?^M4#:® ( 
mm) 3 5 cMfbOTjftfi, fgHtHTE® 3 3 dtLt^TXiiRfffl^i <b 

ti^o mm.n.w-m3 2 t%2<Dmmmm 2 5 t^miza, mt^-?>, 



tBSE#2 003-3085828 



&m 2003-000486 



l 18/ 



h§!3 6{i> t*7 FtBL?-Mt^llTht2«tt#:i (IS^W) 3 5 £ 

IIS) 3 5«Klh^fiotv^o 
10 0 5 0] 

S i 0 2 ^f>^i3Of^|6il2 6 12, h >^^ij5ii^3 0" £2 

o«iw«e«w 25. afcinc, ifiHb@®i 3 3 , %m&&itm 3 2 &a^>; rm 3 

1 <»£SB3 7 Sriotv^o fjl2 WE«t*-5 \£y MlB Lli, &3<0 

(±, * 2 <Z>&«g14#Ji (SSilS) 3 5) fcm$tWKSH£S*i, $ 1 o^|fij tli 
[0 0 5 1 ] 

Ta^^^t 2oti?L5 2 ti, m2<7>mmmmm 2 5 Kn^t^ti^^ o 

> H2?)gM?L5 2f2, 7>f^>^7F2 4tgLtv^ 0 H2<7)^M?L5 
2<7)lfgR(2 h 7^3- M3 6±KffM$*i"Cv>& 0 
[0 0 5 2] 

-e L T , h > * ;HB5fC«t/L*^-oHfeS»o®ftSB 3 7 (J: ^ffcift K |2« 
IKft^i 2 5 ±£3££1-&*M:H®f 3 3 > R^ttM 3 2 SU^roJ TJf 3 
l<«£gR) <^Mii, &2<D&ffifL5 2 tlLT^ 0 
[0 0 5 3] 

AMWSfi TI/^Mli, t£*OMR AMOftft (#ii*»ft, fjcffi Ll&ffO 
[0 0 5 4] 

WT> 0^O«5*W«:— «|»fiB0T**01 ~BI8*#BSLT, 

[0 0 5 5] 

[18- 10 0] 
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%-f\ MIRm h 7 VVTs? TR t LTiitaMOSiFET^y'J =r 

LOCOStil^^LT^TUv^, LOCOSflfiit h V > ^fllai 
£L"C*>«J:v\> 0 O^M^0!lx.iiV^ n v ^ - v ? ffiia 

'J rr>/i^C VD&^T^B^j&Lt^JL *°'J -> 'J rr»i£^ 

i> ^-mii 2^ffM-r^>o ft, y-Mgi 2 y'j =i>mfrhmj& 

0 \Z4 t>uX^^\ LDDffjt (Ej7F-tt"f) ^Mt-So -e<7> 
<£®HCVD&CTS i 02M^f^Lfz^ Z\(DS i O2® £^ * 7-'*? * 
t^-tCiot, 1 2 <7)fiJMny- h-9--f VUr-)V (m^-tir-f) 

fz^m^o^mtr o ztizx^x, v-x/kw >fii3n 4 

A, 1 4BWt^o 
[0 0 5 6] 
Ml- 10 5] 

2fcv>TN £M^S i Q2^hWL^>% 1 <7)g^lfelf^<7)T«^C VDSt:tM 
L£?£, f^W/|«WIIS (CMPvi) tern 1 <^Jf TOIi^T/f £W0 
1"&o fO^, V-X/ KW 1 4 A<7)±^<7)^ 1 <7)H^|g^<Z)T^H 

trf-C^Zo ^ 1 6 t V - X/ K l/^f >H l 4 A i: (i, fil 1 OS FiSj f&li 

BPS Gt&^j^^^ 1 coif^^f^<7)±jS^c VDfti:t^IlMt^ 0 ft, 
BPSG^^it^^l OJfPM£fJl<7)JJl<^j&f£, M^^X#H^^-e^!l^(f 

9oo° c x 2 o frffl^ m i <7)H^ifeifii(7)±^ zvyu-z-zzztmiiL 
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. £ 1 <0«H«fei^« 2 1 <bP^ 0 
[0 0 5 7] 

[Ig- 110] 

V-7s/ Kl"f >mt$Ll 4 B^±^(7)^ 1 OJUQifeftll 2 
MP«P2 2 £R I Efti:tML/:t, SitR/B h 7>yXnE«V-V 

o ^i<r>mmi2 3 (vmmitM i <nmffl%&mm 2 KDmmt^mc^-m^^L 

>^r>^7^t*ji*, si <n&mi2 3 ^Mnct^i-So ft, 
* >nf>cti i cor^ngi5 2 2 ^ffi^^tfitr^, t i swt i njs^jiiih 
^jx.(iv^?> h o 9 »; >ymzxm 1 opjasi$2 2 rt-fc-g-trs 1 <onra 

m%m2 l<D±iZj&j&-j-2>Z.ttfik?-iL^ 0 lit?, T iJB&tfT iNf^M 
r > C VDS^^tt*^*#*« 1 0 OJSfcf&^oRut, * > f- >co^14 
oil<0i^ii2 11<^^^f^ TiNi, Tifli, CMP&tc 

[0 0 5 81 

[Ig- 115] 

L) >fV >^ 7 K2 4 ^Mt^.o 

[0 0 5 9] 

ft, iioiei (#&*7- k«rwl) Rzf?>rj V2 4 m 
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i^y^CTMLT^J;^ BP*,, ^ 1 onra^lf® 2 l±tcj|e»Bl^^ 

MSB SrCuJi ^Ii±OCui, il. Tai^, 00 

[0 0 6 0] 

[IS- 12 0] 

^■Of, 0gx.lf, $l«>£*g (t&*7-K«RWL) ±H*5^Tfl[$**5 0 
nmtiSj:^:, £MK> C V DgCT S i 02frh$L2>% 2 OJRRIif&JgJB 2 
5 £ffM1"£ (EI 1 #B.s) o -<7)#t£ g J;;fov>Tfi, ^ 2 OiHi^ii 2 5 <D%m 

2 5^¥iB<b^31Srtf oT^> J;v^ 0 
[0 0 6 1 ] 
[Iff- 12 5] 

-e<7>f&, g 2 (vmmmm 2 5 ±k, < t & , mi *>a&?8te#«, h > * 

c 

[0 0 6 2] 

JMWcfi, 713 1, RS^Ittfi 3 2 , &fl:G9£JV 3 3, h 

mm 34,^2 o3fi«si4#® (tt&m) 35, ^'jTi3uiBi £*m^£>;&£ 

h7"/3-M36^, m>k, PVDftt^lt-So CUT, EI 2 tCTjcMSit 

h >^>;«I3 4 ii, fllx.**, A 1 Ox*»^#ffi$*tf 
v>& 0 hV^;H|ii3 4ti, flgff^O. 5 nm~5 nmt^(Cl^/:fe, A 
LDftCioTML, $>l»v^iX, x^^V>^Ct7^^-)A|I^ 

[0 0 6 3] 

[Iff- 13 0] 
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1 # ? f£tt ^ tL/c V v * h JS 4 0 £ b y -fn - hm 3 6 ± fc^j£-t Z> (El 3 #JH) 

o -e<7)?JL ^ i <?>wmi2 3 <a±^Kteiti-&fltJi»i6 re 3 1 &b v v 
hSi3 6 so f i2oiFllfeii 2 5Wcr i Effiu 

2 CO WP^ 5 0 Lfc&, 7r» l/y^H4 0 « 

[0 0 6 4] 

[Ig-'l 3 5] 

^OflL fg2 <*>!»□«& 5 0l*l£#fr:£®^ Ta*^»M$ 5 0 nm^ll 

5 1 * >; y^K-c^-ra (ih5#hs) o 2»m#n 5 1 »±, 

[0 0 6 5] 
[IS- 14 0] 

#:k> y y * &#twr i e st:^^ mmfam 51, h^^-h 

136, i2 0®lttft:i (fSilS) 3 5Mh>^Jl'ieil3 4^A^--> 

^i-*o ^2o^pg|5 5 0ft\zmiv>mmi2 3 (i^#»i:tt, 

7>f^^7K2 4) H«M*$*Lfc£2 <D#ffil5 2 *&Z> Z. ttfXbh ( 
m 6 #bs) 0 ft, 3Ly*> ^<0»jS** h > * fl/*&HMS 34<h£&J:^c, RIE 

*fr^lx^-r^>o z- v^-yyif* t lt, c I2, bc 1 3^(0^0^ y <Dfgi&ir 

14 Wf (!ESi ) 3 5 h y * /Uj&if jgg 3 4Wi7f> y*31^Jt^ ? 1 0 &± <h & 
& (H 2 OSMmWS 3 5 WX';f > h y * )V%mWk 3 40i-yf 

fc7&«We*&o «BfbB5e*3 3 75 s )?^^[S]U^7>6U(y^y f-y^s-ns fc, m 

itm^m 3 3 co^PMff^ iz lf?,o| ^ D & IS*, h y * ^fiBt^CStfi:*^ 3 0 <o 
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[0 0 6 6] 

[18- 14 5] 

3&flg1£#fi 32, 33, 35T#s£*iTj£Sh>* JUKStf&tfc* 1 ?- 3 
TJg 3 1 <£>3i£gB) ^Ci^t^o IHT, Bl 7 Kgrtlftfi 

^-e § -2. o 

[0 0 6 7] 

[Iff- 15 0] 

■&^-C\ Affile , S i 02^/&&f¥£ 0. 3//m<?)i3<Oiriif6ii2 6$- 

77XYCvDactfii/:t, B3<Dmmmm2 b*cM?m^x^mt 

[0 0 6 8] 

[Iff- 15 5] 

6HWP^rlxtt> C<7)^Pl*j^-g-tf^3 0SF^«)l2 6_tJC, ^2«tt# 
1 (gESfcV) 3 5 tm^fi«ncgM£$*i U OA&tfJKfi, 3»f£*5 1 K«M»£ 
*i) , mi<D^\fttW3i-fZ>W,2(D^\5\ (OT^Ti^ffi]) H5£n r -5»2<OEj» 
( bf y h j»B L) y * 'J > rffi, 'J V 7 Stfffacf.x -y -7- > 

cs^'iMt^ (H8#bb) 0 ^ ccoi^, Mii?2®i&<7)ge*i (m^-e-r) , *r 

[0 0 6 9] 

[Iff- 16 0] 

MK> ^Ii:7 7X-7CVD-ai:Ty'j3>itl (EJTF-tt-f ) &i£«tU tf' 
[0 0 7 0] 
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(iiv^ 0 [Xfl- 13 5] W [Iff- 14 0] Kis^T 2 <DWmi 

5 2 £I£U-£?)-T;\ SvMSIS1'4^Wi-^»^2c7)^^L5 2 m^^Ho 
[0 0 7 1 ] 

mmmm 2 ) 

»fi2tt, mmmm 1 ^MRAM«ja«ti)ao mtmm 

B2K&\<*Xtt* bubS 1 4 0] £|Bj«OXfItC&^T, itfti5 1, 

h y -fn— H3 6, f 2 ^^ttWi (ffiiUS) 3 5^>>^ ^iSM 3 4 
t^nx.T, ?Mt@^ii3 3 */^-->^i-^ 0 fit, Huffi [1*1-14 5] 

K$m\ifam3 2 z^9--yy-tz> 0 miaot, m2<D&mi5 2 tmm 
*m L/zmi (vmmifom <vi&&u 3 7 ( <t k t± x k?£m^b 32^ 

[0 0 7 2] 

j.;it> 1 o^<oti^:atj^— si5»f®[ii-e*^iEi9 1 1 £#hsl-c 

, mn<vfim2<DMRAM<Dm&ijfezmm-fz>o 

[0 0 7 3] 

[Iff- 2 0 0] 

?fc-f\ IiOl.il© [1*1- 1 0 0] - [Iff- 13 5] £ -COIflilsJ^ 

[0 0 7 4] 

[XfI- 2 0 5] 

#:^-c% mM<r>Tfmi<v tig-no] tw\U(OTMKn^x, mmwrn 5 

1 , hyyn-M3 6, ^2 60?£iS!t£#/i (55^W) 3 5 RZf h >*)l>1&mm 
3 4^Dx.T, MCii, i«i33^A7-->7t^ 0 iUt, EI 9 
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S3 3 tfmpm^JffeLK^ £ 7 ?Mb@^S3 3 ^gft-^'-x 7 f>^ 
ih^l^^o HtB L?t:S?Mt4#:® 3 2 ^OT^SMbS^/f 3 3 ^ 

m w ^ftfe-r %>t, )vm.%mjm^- 3 0 <om\t k if & o # & 

[0 0 7 5] 

[Iff- 2 10] 

tcofe, mm^m 1 o [is- 145] tmm^>i:mK^^x^ m 1 <t>3« 

o :Ut, |2«?L5 2 «WU:|l«ttftl«IR3 7 ( 
SSitfEStefldB 3 2 . 3£KI±, TJi 3 1 4>&|E«&) 
(HI 0#HS) o 
[0 0 7 6] 
[XII- 2 15] 

■&^t\ rnm^fm i <v [is- 150]- [is- 1 6 0] £isM&<ais& 

^frtaifc-C, MRAM^i$« 0 ft, [IS-1 5 5] t |Wj» s 5fcT L 

tzvt&nm&z. m 1 1 n^-To 

[0 0 7 7] 

MOKa6^^Mi-&o IlOff 3 OTMR ? AMOl^^-^ 
W@^il7CW, f.77°3-M36, ^2^?^14#H (ffiilJf) 3 
5Rlf h >^^#feW3 4 <7)liiJMtz-9-^ K^^-;v6 0 j&^jSS *vtv>.?>£, 

2(owmib 2 (D-mM^mm^m 3 3±i t zf^^nx^^^^^^ mmst- 

[0 0 7 8] 

j^t\ ^mfe&u i om^m$:&)%-ummmT$)Z>m 12-017 

"C, I10fi3<7)MRAMOlilM^p|t^ 0 
[0 0 7 9] 
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[XfI- 3 0 0] 

^m^&m i o izmtRm F7>yxnR £M:i-&x*i , Met i comm 
mm 2 1 ^m-t&nm.. m 1 oji p^its 2 ich <Dr$nm>2 2 

n 1 ovnifij^s 2 1 ±izMj&-t&xn, ^icf 2 o^r^^#« 2 5 zMfc-t 
h-TM. m 2 (Dmmmm 2 5±c, < t & . m 1 (omm^wm 32, 33 
, h>*;nfe»R3 4, m 2 w&msLwm (umm) 3 5frt>$.2>mmmM*fc 
fc-tzjimii, mntfti^ mm^mi^ [xfi- 100] - [is- 125] 
t mm t -r & ^ t § £ o t\ m & »±*b&?- & 0 

[0 0 8 0] 

[Xfl- 3 0 5] 

'JV^77^ MiClo'L ^ y'X h m (m^-f) £ 7°X7 - h 
^3 6±^ff^L/im, h 77*3- bWk3 6. IS 2 0$jM£#/f (IfillS) 3 5 
SO 8 " h >*^*felS§l3 4£^?-->^U T7y>^MiCSc?|l/y^ hJf 
^rl^*-r^>o ^Ut, 01 2 fcgr*«3&£ft*dfcj&*-c§£ 0 ft, J- y > ^* 
h > * ^IfelM 3 4 <b & £ J: ^tc, RIE *fr*K^-T-& 0 $r 
^ttr, Cl 2 > BC lsf^^nyy^i^, C0CNH 3 ^i 

iDL^^^ifflv^^t^T^^o i2©Mtt#i (mm) 3 5 th> 

* >H»e*ft«l 3 4Wx 7 f> ^jg^Jta* 10JA±t^& (0 2 O^IIttWt 3 
5 <7> j. ^ > ^'ilJg/ h > * ;v#fef£ M 3 4 ox ^ > ?"i$g= 10/1) -T Z> 

i)\ &&w±x, ^-y^y^^m^mtLxm^"b>^)vm^m3 4^-^^y^- 

[0 0 8 1 ] 

[IS-3 1 0] 

*r<Ofe, ^W:, Mz-l£S iNlMU :oS iNltxyf^-^t4 
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itiaot, h-y^3-M36, *2oafi«Ht#« (fell®) 3 5&tf>> 
*/U|ftiSlR3 4 ^HMH^M S:Mt^ (El 1 3#!H) 0 t^f K 

^*-;U6 0 £Mf&-?2>Z£X\ f£<7>I*f H&^T, #ttttJf 5 1 Zl&J&Ltzt 
§ , #* 5 l «t o TMt * d t * If H K RfrjJb-r £ - t rt ? -c # £ o 

[0 0 8 2] 
[III- 3 15] 

>k\Z^ W> 1 <7>3#M?L 2 3 <D±yj U *) Mcfc&iizit, 7>fr/^7K2 4W 
±7j) Kftflttaffc 1 (^b@^S 3 3 RVK8Nm#m 32) $ 

mzm 2 (Dmmmm 2 5oa5^tc#2 0MP«u5 o«ti 0 

Uy'xH (El^-£1*) ^^M^WLtho fwf, fH 1 <nwmi2 3 0_t2rn 

iz.wr&m 1 oaM8tt#Ji (^ta^Ji 3 3 stfRStHBttftw 32), n 
3 1, ^unc, m2 (Dmmmm 2 swi:r i Etti:t*2oRip»5 0 * 

SB HgW L 9 > -rV > y K 2 4 LT7;V rf > X y 9 } ) > Wlkm&ff 

0 o 

[0 0 8 3] 
[Iff- 3 2 0] 

0rt*-£trtKffcHJ£«3 3±K) , Ta^»H?5 0nmO#ift:i5 U 
X^^'jV^CTlltSo ft, *«#il5 lf±, ^lx.lfCVDftt:TM 

[0 0 8 4] 
[Ig-3 2 5] 

-^^1"*o -Ut> &2<*>K!PSI$5 0I*IK, ^ 1 <?>&mi2 3 KgM*£*lfc 

1- .2) -r £ ^ ? -e § & (015 #bs) 0 
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[0 0 8 5] 

[IS- 3 3 0] 

m 1 ^>3fifiS14#S (M@7E« 3 3 RVKmt&&m 3 2) , 
S. tf* 2 <0?«tt#/i 32, 33, 3 5-C&ttixmz>h>* JUBSttSt/t*^ 3 

7i3 1<7)14li) ^|#I.Ii^^o -1 ■? LT\ El 1 6 

[0 0 8 6] 

[Iff- 3 3 5] 

^(D'ik, ^Mtc^3 <^«niK«MI 2 6 *Mt-5Ig, i3^)lfl|gii2 6 
±^*2<7>aH8tt#W (fBSW) 3 5 fcm&WKSMSSfi, $ 1 <D^|fij 

#2o^(pjn3iy f *»2oEj» (try hjjftBD *&&-r&x.minff-rz>o * 

Ii<7)Iil<7) [Iff- 1 5 0] - [Ig- 16 0] fcffifilOIjg* 

^i-tLifiv^ ^ [ig- 1 5 5] tmm*5ETLtzm&<7>m&*. mi i 

[0 0 8 7] 

iz&\,*xi>* [Ig-3 15] Ki3i/>-C, h/f OBk*<7)|£! 

5 0 *>Jg«BlC*ajLfc7 >r-V K2 4 C^LT7;Vn*>^^7 * »; >^ 

ftfclLSrff ofcfc i2<7)iF B ^|H2 5 0^®KIH]£W£j&i- & £ £ fcfc#E 

v>o H^fi, [Ig- 3 2 0] [Ig-3 2 5] fc*3V>T»2 0SM*?L5 2 

[0 0 8 8] 
[0 0 8 9] 
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miM<Dftm4K&^xi±, mm [it-305] tmrnonm^jo^r, w 

7"3 - h m 3 6 > & 2 O^Mfc^Ji (BBftJf ) 3 5Mh>^ ;l/«U* M 3 4 Kfln 
x.t, SMt@;e/S3 3 -^-y y-fZ> 0 fit, Huffi [Xfl-3 1 5] 

t^xfi^^-c, ^ i o^?L2 3 (Di.mzitLW-t&Ksmmt-m 3 2 win 

- 3 2 0] tlTO<7)Xfl^£>^T(i. ^2 0P^ng|5 5 0 1*1 Sr^tr BL&WMfom 3 

2±rsmwi5 1 £ff^u mm [xn-3 2 5] tiwut^xfitcioWT, m 
->r-*-& 0 -ntcioT, m2<Dmmi5 2 tw 5 iitti <z>a«Bte#Ji 

liOfl 3 KT&IB LfcMRAMtiiomo 
[0 0 9 03 

-C> 4 OMR AMWij|M^iit-5, 0 

[0 0 9 1 ] 
[Ig- 4 0 0] 

5fe-r\ mm<7)Mm3<7) [is-300] tiw^xsfciitT-r&o 

[0 0 9 23 
M-4 0 5] 

m&3 6, &2<D&ffi!&ftm (mmm) 3 5&t^>^M&«i3 4usp^t. 

I«i3 3^7-->^t^o :Ut, HI 1 8 tc^-ffll j££#£d fcri* 

L&v>j; ? iK'ftHSeS 3 3 ilrPt-^-iyfJ'W - £ ^M^-C&& 
o mttl LfcRBHBttft* 3 2 OilCfMtS^i 3 3 jWSBrWK^fc-t * t , h 

y % )vm.%mtmi- 3 0 o#t& u i* h o § ^^-r & & 0 

[0 0 9 33 
[18-4 1 0] 
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z<r>'\&, mm<ofm3<D [ifi-310] tmrn^umz^^x, h vy°^~ 
MH3 6, m 2 (Dmi/Mtt-m (turn) 35, h>^^m^m3 4Rz/mim^. 

m 3 3 (DMmiz-y-j K^*-;v6 0 ^IMt^ (BI19#bs) <> 
[0 0 9 4] 
[XfI-4 1 5] 

±^-) ^iiLWir&m l «9&?&14#J1 (J;t)MWi:ii, ^M±#^13 2) 

izm2<Dmmmm2 5 (DUfyizm 2 (omnu 5 o^?fM-r^o jHwmiti, 
(ig^-fr-r) ^icfMt^o -e<7>m, 11 <Dmmi2 3co±jjtz& 

fll-TA* loafiflKttfMI (*#6<jjc(±, Ra&fiKteft* 3 2 ) > ^'J7i3 1M 
m2<Dmmmm2 5 0gB3-KR I ESCtt2^^PS5 0 ^||L/:|, T 

y *s>yfflfnz&'3& hmzmn-r&o m-c, E12 oK^i-flut*** 

>tV>^^'-7 K2 4 CitLTT^^/X^-y * V > ^MSL £ ?T ■?<> 
[0 0 9 5] 
[18-4 2 0] 

0F*g&"&trR5ft«8te'fW3 2.LIC) , Ta^?)i4)?$5 0nm«it#|5 1 

[0 0 9 6] 

[IS-4 2 5] 

(J: O^frWKti, 7>fr/^ 7 K2 4i:lt^) »2©»«3L5 2*M 

t4-t **"C § £ (12 1 #HS) o 

[0 0 9 7] 

[18-4 3 0] 
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713 lS:/^--vmo ^tUCioT, hJ'^ft|»l3 4)J t »lXtJ f * 

2 <Dmm±im 32, 33, 3 5 xm tixj&& h > * ^m%mn.mi L 3 ozn 

S:i*It^fiSo H2 2 K^-r«ii£f#& ^ 1 7$> ? T*# & 0 

[0 0 9 8] 
[IS-4 3 5] 

^r<7)^ -kmr-mz^mmmm 2 6 *Mtsis, ^3 ojsn«gi«j| 2 6 

%2^n\ l zmfhW>2<DW$k MBL) *MWtfrhJM*m$T-fZ>o Mr 

fomzit^ mm<Dfmi<D [ig- 1 5 0] - tig- 1 6 0] <t^#oxfi^ 

^f-Tti^iv^o ft, [Ig- 15 5] «h|WI*^TL^Bf^<7)«^^, EI 2 3 
[0 0 9 9] 

(mmmm 5 ) 

^ 3 WiiCll 4MRA M OMit^fe HHtio 
[0 10 0] 

mm^JtmS <7>TMR 9 4 y<7)MR AMO^fl54- ^KfMEJ^dl 2 8 tc^-f 
^\ h y hjg|3 6, H2 05i«g^Ji (3E0UB) 3 5. h >*;H»|*IR3 

4 , $tfb@£S 3 3 > 3 2 T jg 3 j <7>tiiJMtc+h-r K**- 

^6 0 a r ^j££*iTV>& * 2 O^M?L 5 2 OH3|5j&qSBffcH5e« 3 3 ±(:M 
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